Early disturbance of calcium translocation across the plasma membrane in toxic liver injury.
An increased influx and/or a decreased extrusion of calcium across the plasma membrane resulting in an increase in cytosolic-free calcium could play an important role in the initiation of irreversible cell injury. Therefore, the translocation of calcium across the plasma membrane was probed in the perfused rat liver using multiple indicator dilution methodology. The sucrose space corresponding to the extracellular space amounted to 0.35 +/- 0.13 ml per gm liver, and the water space corresponding to the extra- and intracellular spaces was 0.97 +/- 0.08 ml per gm. The calcium space was always slightly larger (0.42 +/- 0.10 ml per gm) than the sucrose space. The calcium space further increased during perfusion with the calcium ionophore A 23187, whereas the sucrose space remained unchanged. Two hours after administration to intact rats of acetaminophen (2 gm per kg) and carbon tetrachloride (2 ml per kg), respectively, the calcium space had increased markedly relative to the sucrose space and relative to the water space, indicating an increased accessibility of the cells to extracellular calcium. Similarly, reperfusion of livers after 90 min of ischemia was associated with an increase in calcium space relative to the sucrose and water spaces. These studies indicate that, in three models of acute liver injury, the net influx of calcium across the plasma membrane is increased early in the evolution of the injury before irreversible damage occurs.